Tracheoesophageal fistula (TEF) is a congenital or acquired pathologic entity characterized by an abnormal communication between the posterior aspect of the trachea and the anterior wall of the esophagus. Acquired TEF is a not uncommon adverse event secondary to mechanical ventilation, trauma, esophageal tumor, prior laryngectomy, or esophagectomy.
Tracheoesophageal fistula (TEF) is a congenital or acquired pathologic entity characterized by an abnormal communication between the posterior aspect of the trachea and the anterior wall of the esophagus. Acquired TEF is a not uncommon adverse event secondary to mechanical ventilation, trauma, esophageal tumor, prior laryngectomy, or esophagectomy. [1] [2] [3] Given the potential serious consequence of possible fatal pulmonary aspiration, prompt closure of TEFs is critical. Although an endoscopic approach to TEFs has been optimized over the past years, including endoscopic stent placement and over-the-scope clip system, 4-5 recurrent TEFs remain a therapeutic challenge, with literature reporting up to 20% recurrence. [6] [7] Here we present a new hybrid approach with endoscopic management of an acquired TEF.
Our patient was a 56-year-old man with a history of laryngeal malignancy, who had undergone laryngectomy, permanent tracheostomy, and placement of a tracheoesophageal voice prosthesis 12 years earlier and who was referred to our clinic for possible endoscopic closure of his TEF. It was unclear when the fistula had formed, but it had been causing aspiration of both liquid and solid foods for several months, and the patient also reported expelled food from the tracheostomy stoma. A recent Figure 1 . A, B, On the esophageal side of the fistula (blue arrows), mucosa surrounding the fistula opening (blue arrows, shaded area) were (C) resected by EMR, followed by (D) full-thickness suturing with assistance of an endsocopic suturing device. Used with permission of Mayo Foundation for Medical Education and Research. All rights reserved.
video fluoroscopic swallow study showed leakage of barium into the trachea at the level of the stoma. An upper endoscopy showed a 5-mm fistula opening in the upper third of the esophagus, 20 cm from the incisors.
We decided to use a hybrid endoscopic technique to close the fistula (Video 1, available online at www. VideoGIE.org). This technique included 2-step procedures. First, we performed small mucosal resections surrounding the fistula opening on the esophageal side, to help tissue apposition, and the denuded tissues would decrease the chances of recurrence. Second, we used an endoscopic suturing device to close the denuded tissues with an over-thescope full-thickness suturing technique. We hypothesized that by resection, the squamous cell epithelialized mucosa with EMR, followed by full-thickness suturing, the denuded fresh tissue surface could subsequently enhance tissue regeneration and thus decrease the chances of recurrence.
A 1:10,000 solution of epinephrine with methylene blue was injected to raise the lesion. Snare mucosal resection was successfully performed surrounding the fistula opening on the esophageal side of fistula (Figs. 1A-1C) . In addition, a brush was used to cause more abrasions inside the remaining fistula to enhance the healing of fistula. Subsequently, 3 ligatures were placed with endoscopic full-thickness suturing to successfully close the TEF (Fig. 1D) . The procedure was successful, without any events or postprocedure adverse events. The patient was admitted for overnight observation. An esophagram on the following day confirmed that there was no extravasation of contrast material at the previous site of the TEF (Fig. 2) . At the 30-day follow-up visit, the patient reported that he no longer had coughing spells during eating or drinking.
With this hybrid technique (ie, EMR of mucosa surrounding the fistula opening, followed by endoscopic full-thickness suturing; the fresh tissues were sutured into anastomosis with a fine closure for complete restoration), we expect that recurrence of a TEF could be significantly decreased or delayed. We have been able to accomplish suturing without an overtube, which greatly facilitates flexibility and access. It is essential to introduce the suturing device in a closed position and adjacent to the apex of the piriform sinus. We recommend using interrupted sutures rather than continuous sutures to minimize the possible subsequent stricture. This technique could be an alternative technique to achieve the endoscopic closure of chronic fistula secondary to a benign cause. It can even be considered to be applied to other types of chronic fistula. A prospective study comparing alternative techniques is warranted.
